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(57) [Xti] 

[II] PJ^OiMr • ^^^r^^Ji-^NA 1 Plfi^ 

[#R^fli] ^n^e-^-gS^J t Ifi^iJ#-^ 1 * fc tt 2 
co D NASSAU t Sr-S-tf D N A Wr>t «: W A LfciMfc^tBtt 

d n AW* a c t £ -r sffliBiiwpftfe 



(2) 



t&m^l 1-113 4 4 



(DON ASS^lJ k Sr-g-tfD N A ^ £:*|A Lfc5Mfc^«tt 
^•JIBEg^SrWWJctaVu. E?J#t3*fcfi 4 GOT ^ 

*bfc«*u Eyij#-8-3*fctt4©T5yifciaj(i«r*i- 

[W*fi5] :/n*— *-E^JfcE^J##l*fc«:2 20 

<D u ir $ fi^ o ^ o * - * — BE^U 6 M*E 5 

/ IfegBM Sr =Tf £ 30 

WJcS#U @EM#^3£fcfi4coT5; /KEWicr^ri" 

i^l^W6^^(aot, EW##3*fctt4©T 40 

1 1 ] &mmm*A'* >co uir -ate-? 

[t**Sl 2] /u*-^- KM£KM##2©DN 
AIE^fJ k Sr^tf D N Afe&rJt Sr^^T t«i^^ * — 0 

[»#«i3] tt»i!ii*^^i/t^-ie^ 50 



co^u * - KM £ Sa^iJ## 2 COD N ABM fc £^tr 
[»*3Sl 4] iS*Sl ^fett2|E«OSffl^P»* 

2 ©DNABM t Sr^tfD N AWJt***^****.^ 
[t**Sl 7] -gSMtf*. ttJBWuat*^* 

l 6 <Z5We»H& 0 
[0001] 

k, r©aawpi**fcf4t>f-^ifto#iP»srA 
[0002] 

fcfi^^(C# < <Oj®jr&9Pia (primodial fol 1 icles) 

fc|C»*ofc»3ftS-*JPJia (primary follicles) . — #C 
£PJ!£ (secondary follicles) , flS^jPIS (antral fol lie 
les &£V^3:vesicularfollicles)s ^LT^7-7p 
^(graafian fol 1 i cles) — k It V># „ ttttfcttlP 
^ttja^AB bT#W (ovulat ion) \Z.^ 

b^j^U, W^NrcoiB^PJiaco!lftfiftfta{ci«fcoTK^ix 

COCO, 99.9% OlRJftSPJIStt. ^WitJiT* r^pi&Hfij (a 
tresia) ^ W ^tlSiSSS:^ bTil^T IT V ^ < 0 

[0 0 0 3] WJfi^atf-rSSH^LTfi, 
j^se, W*rt^*/^W<9^, * 

(H«#PJia»lB«tlKIIBiefca^a^^^Oj|3IB^* 

(Dmfrfc&mibbti* 9m<DmmkTtfb—i'x<DM& 

^^^$ixTV>6 0 »W««>W5B3&»fe, ttjfiWft*/^^ 

^ (Tilly et al., T^C^ x SHIfe^, vol. page J 199 
2; Chun et al . .Endocrinology 135: 1845-1853, 1994; 

Tilly et al . . Endocrinology 136: 1394-14023, 199 
5; Tilly and Tilly, Endocrinology 136: 242-252, 19 
95) , *fc*0»»JfffflO— SPttWJBrt^rt**/^^ 
Sr^LTV^r k (Tilly et al . ,Mol . Endocrinol. 6: 
1942-1950, 1992; Chun et al . , Endocrinology 135: 1 
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845-1853. 1994; Tilly et al . , Endocrinology 136: 1 
394-14023, 1995)ri$M^rt>t£fto-C^5o £ 6>^% 

OiEttfipiR (Tilly and Tilly, Endocrinology 136: 242 
-252. 1995) , p 5 3 ^fi^fKfifi^CTi 1 ly et al.. 
Endocrinology 136: 1394-14023) „ ced-3A< — o 
-f^>-l^^^^(ICE: interleukin-1 £ converting 
enzyme) iliEifi^^ (Flaws et al . .Endocrinology 136: 
5042-5053) <&£{fcaS$&$$*lTV^£ 0 io 
[0 0 0 4] Lj&»U w*VfeO«H^±«[j»ia-t?*>S#P 

«srWi--5Bci- 2 H»ae^-a*j&s7 2/ ^pj&^pis-c 

l8SlUTV^Ci:^«&$^yt*S (Tilly et al . , Endo 
crinology 136:232-241. 1995). MB^^— ¥ 

<b£^^£*Lfc (Ratts et al . . Endocrinology 136:3 
665-3668, 1995) o ZOZhti**** W*&JPJfi^fe«W Ufc 

jia^aff • H«oaa-c»t. Bci-2§i»«e^jg«£tt 

[0 0 0 5] ifi¥<0 ^***»^ft^>««JCfl£ 

nalmuscular atropy : SMA) GDj^H £ It , 
#a«BHar?K h~ i/*WJ^:/^fC(nural apoptotic 

inhibitory protein: N A I P) ffi^M&tlfz (Royet 
al.. Cell 80:167-178, 1995) c $ CONAI P 

ate^*«*o#«*BisfcWAu r^v-^^^mm 

r ir^|^b^(C^ofc(Liston et al . , Nature 37 
9:349-353, 1996) 0 Z-tlbOf&Rfrb* NAI PliBcl 

-v-^^J»«^^V>T^M#^^^^o@^ 40 
[0 0 0 6] ^{frrtfcHS^T* 1 — b^^frtiZ 

ot\ I(7)NA I Pffle-^ISSSrA&Wfc:^^ 1- * — 



< & c t t tez> 0 

[0 0 0 7] ^(D$£Wte, Sl±<Db&*)<Dmmz§&frX 
fe£*Lfc4>tf>"?fc!K MttNAI PlgW4cDN 
AEJIIrfttt *3Sa#W»«Sr»«r 5 r i £ B ft «t 
LTV^o £fcr<£>3SW3\ ±lBtt«W&»TPft«:A*ft 

[0 0 0 8] £ h^~(D^mn. t h£r^£>fc^-^ 

0#ff»S: A*»tcliflJS-&S*8feS:»tlti-S - £ g 

[0 0 0 9] 

IT, , :/n*— EEltKfl** 
1 *fett2©DNAE?0i«r«tfDNAlSffrft»AUfc 

#9P»4ta rt»**i) ^fM6o 
[0 0 10] £fc^co3gfflti:. ^n*-^-EMi:BM 
*fctt2 0DNAEy»Ji:Sr-&tfDNA»f>T-*'&* 

*^*A*ixfc«ilS#W»* (1***5) ^#^i"6o 

[0011] $ blc-cD&Wte. JiSa^jeiSSMPSi* 

^^K«r5l»**Sr tSr#«t-r-5iHa##P*ffi (» 
** 3*3^^7) ?riit5o SfefcSfcroJMIitt, 

■^o^n^—^— ga?ij-cfc5jBiaswp»* (ii**2*5 

cfcU^e) ©#WtrA»»^(IEi8S***»-ea)oT, tt 

[0012] £fc, $ ^(cr^ft ^>r— 

tt*ixfew«W*Sr»*«ftfcfi-^-r5w Victor, 

&&&£&zzk&ftWLki~zmmmttm (»** 

9) £H#1-5o 

[0 0 13] J^±CO^0J<^^. rco^^fi. ^o^e— ^ 

-nm t i ^fc(i 2 cod n Asa^j t ^dn 



(4) 
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2) . ttJIW**;^ y o i^t -Ifiwro 

* — BB^U £ iB?ll** 1 * tt 2 (D D N ABB?U <t £r*a tf> D 

13), ±1EO h7^^x^5/^#t MbttJ: *)¥8t 

ztitcMffe M*ai4) , -7u"£-?-m&\tm&m 

# 1 * fc fit 2 <D D N A SB^IJ t * D N A ^r>t £ 
1 6) 

[0 0 141 EAT, r jMK«»»^ov^T»U 10 
[0 0 15] 

I^^LTt 1C« (5ql 

3. 1) i^miB^tt^iNA I Pite^-Cfc*). 
IcDNAft IE?y#-^l *tf±K^J*#2©**K?U 

1 $Htl±2<D 1 SPiE^JSr^n— ^ IT, gE#(7>£-3tiJ} 
|iS^cDNA7>f^7 y d»b*it5ri:#"CS, 20 

5 v > f±f fi?U# % l 4 fi 2 o— «5gE?iJ Sr^-r^— £ 
LTPCRi#HLT#S 5. £fc, fM£ri@# 

I^At^cDNAIt BE^J#-§-l £fcte2<DDNAlE 

fc»BLfcDNA»tf«:ll«U rODNAUfff^A 

~y a. 

[0 0 16] y>V*r— Sa^JJ±. CCOcDNASa^'J^ 30 

ottflft * /w* > <D u ir ^ * —Mfc^ co^n^e — 

^-iayo«r*6ffl-*-6rtfc-e#a. rco^f±, sal 

[0 0 17] iifl Z<D$&W<D F7^^s= s/^Sb 40 
ia^J^ia^J#-§-l *fcWc2^>DNAE^J (^fcfi-fco— 

Aiit^iit> :©DNAifrt*t h*?L»*<£># 

£ e rtLfe^ft^ttHBia^ODNAW^OttAfi, so 
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<BK*>#p*K:#*U «ff*"C»*bfc»*Srffl*S* 
DN At IMF ^zfu y hftVt UT^HALfcDN A$rJt<£> 

#«&»wi-5o DNA»f>T-©aisfeff^«>ia*a*ds* 

BSftfcfflffrSrWft (Founder) fc-Ttttf, CLO*|ADN 

[0018] ^U, ^©Jz5^LrfffiRUfcjB»*W 

CiotNAI Plis^^cDNA^M^^^o 
o:/n^e~ -efc<5#^tt:j±, cDNAit ^rCO^/l^ 

Atfc^^NA I PMB^ c DNAtcJ:ot»o 
ffl»#W&A*ttK:iM»1-<& - fc-C* So 

[0019] — ^ N coiswoieiasMPib^tt, tb^<® 

ft<n$mft m -HIED NABffrlrESW^^AtS n £ 
iott^tSrtmSo -t*^*?*j. DNAlrit 

fc, N A I PSe^c DNAiCil^bfc^n^E—^— IE 
[0 0 2 0] £<bl££fc. ro^§gfi. ^-Y-^Eb^fi 

5 0 6f) ^^^r> u ^^y> (K 2 5 2A^) , t> b 
[0 0 2 1 ] N A I Pit^^^^PJ&OiMT 
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(l) *m*3J:t«frHs 

ICR^-^** (*) J:«A) Sr. 33 

Ml 2B£ffl(5:00 -17:00). feOTCiMCSr— SJ- 

fc 0 5iu^IMM$»;^> ( P r 

egnant mare serum gonadotropin, PMSG) £rjjf[i££f*3 
4 8^PIW«^5 I UCOb hM^«IM^^ 
^^/(human chorionic gonadotropin , h C G) ^:(rHII{C 10 

in situ hybridization 

<4 ySll, ff£ 5 — 6 /xm v"7V = 

0.3%Triton-X (2 »BB) , 0.2 %HC1 (2 
O^Pfl) . 20/ig/ml©^nfr-^K (2 0»H) 

(^^liSUTSiS^fcf, 0.2 %^y^*C 20 

[0 0 2 2] /N^^y ^^-^ayiClV^NA I P 

naipitfc-7- (Roy et al . , Cell 80:167-178, 1995)^19 
5 ifiS^e>12634&S*"eOB I R (baculoviral inhibit 
ion of apoptosis protein repeat) B I R 1 % B 

I R 2*5<fctfB I R3©— W&^toie^WJT* (13 2) 
^rpBluscriptiC^^^ 0 - ^>^L7z-<^ ^ — ^rJEV^ 30 
t, y Z/tf—*>s^ ^i^^^^r^y (Digo 

xigenin : D I G) - RNA labeling Kit fcfUffl IT 
in vitrcrt»S-*£Sr ^:«toXMUfcD I G«I»R 

"C\ I A P (inhibitor of apoptosis protein) liiiSsltjS 
"f-Xfo&^V^c- I AP 1 k<D7fr*en v>— H30~40% X 

>\ 1X7WV^8E 100 Mg/ml— *«^^»^D 
NA.100/ig/ml;*J§^ t RNA. 10 mMy^ 40 
^#>65°C, 5 5>fflO^ST*^^^:7tR 

W<~^T50 0 CC0^Tl6~20^rBWofc 0 #C^, *K 

^jftffSrffofc, *i\ 4xssc^2o^rwu 

20Mg/mltf>RN a s e ^X37°C, 30#P^*MI tT?5fe# L 
$ ^C68°CCD3H£T2 X S S C&J;^ 0.2X S S 

c^T'#iB#r«m^Lfc 0 

[oo2 3] ftm&mk^Rj&fcJ: -<-y 



I Gtfcf*:SrKlSS^:^S, 5-bromo-4-chloro-3-indoyl- 
phosphate-ni troblue tetrazolium (B C I P/NB 
T) %mmt LT4°C^TT^^it6r i:"CNA 

I P lef ^ R N AOffSSr^t v/^S:«ffl Lfc e 

rminal Deoxynucleot idly Transferase (TdT) -med i ated 

dUTP-biotin nick end labeling (TUNE L) 
fflbfc 0 TUNELTyt^iat MEBSTAIN K 
it (E*£4fc3«F*6Br) S:**»J-«fflb, ifM^O 
frSrrPf7-*«llfc8, ^*5(t6lrit^DNA 
CO3*0H^§|5^i- fcT *^WfcdUTP£St 9 i^lirfcfiL * 
M/Zh/t^y-HRP (horserad i sh perox i dase) £: 
£n*LT&£^£i^ Sf^ ITDAB (di ami nobenzi dine) 

(minimum essential medium: MEM) "CEfcjf-^iC^i&lC 

<fcWS*«\ Eppig 6 (Biol. Reprod.. 41:268-276, 1 
989) £Hirano<b(J. Exp.Zool., 267:543-547, 1993) & 

MEM^*ffiU^JpmSra»L30^Pfl^31U^o 

Lfc»t£*&l±. *^T=» — h L^JS*JE4»^4ing/nil *V 
MT/^^yiSj:^ 2mMt xK^rf-^^>T^^ bfc Q 

JNBii&SfeSrlOOng/ml^WiaWa^/^^ (f i 1 1 icle-st imu 
1 at ing hormone: F SH, ) £r"atfW — ^/>ME 

mic^u i8i«nQii^#pa«iia%$trii««ftijAo«ifi 

»«r«SU N A I Pl^^^HilfCo 
RNAiaj^f^iiPCR (RT-PCR) 

iPm^^O^RNACOttffiiis AG PC (acid guanidiu 
m thiocyanate- phenol -chloroform)^ (Anal .Biochem. 1 
62:156-159, 1987) tC £ oT?Tofc 0 Wfflbfc^RNA 
f±. DNasel^ItSC^T'lAUc^/ADNASri 

[0 0 24] RT-PCRfitfm 1/ig^RNA 
^UMVXL RTase (^ffiag) |:J:otcDNA 
Sr^ffcU ^0-tP^fot-7l>^naip<7)cDNA^ii 
ifrlbfco mM^&ft L^^^-fl, 5' -CACAGGGGTGA 
AACTTGGGGTTCAG- 3 * *3 J: U*5 ' - CACCTGTGGTTTCCATGGCTTCT 
GG-3 1 "CfcO, Rf&jfettBu JRaC^TCSrS^IBUfc 
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D N A^/&72°C £ 2 <£>1^ * sU&4Q\B\m V) it Ufc Q 
ififrgLfcRT-PCRj^fi. 2%T#n-*y/i'T*m 

[0 0 2 5] / — f>yu y hM^fXi^ iRNAil) 
01igotex-dT<Super> Srffio TfifM Lfc 6 ~ 8 

Mg (A) + RNA^r^LfCo ^AT; K<£> 

*<< ;\s?—X'&>Z> ybondN + (T^v^iO \Ch9>*7 

HMtt, -7 J -±(DRN A^r^^LfCc ^u- 

"Cfi> ExressHyb hybridization solution n — 

y*) £{£^U7t 0 5fc1\ 2-30#^cD:/w^:/y ^ 

^ff-v/3y(Dt, 32 P-dCTP^itLfce^^nnaip 
c DNA^n- y^^D^T — Sfe'^ ^ y ^Vi? — v-a ^ 

^naipfife^- (Robertson zfc^^f—?) C0473 ^ 
S^^1326^^^TOB I R 1 <D—^t B I R 2*5<fcU ? 
B I R3£r^t?854 Mm<nM£<DMB7'WT}iX*&>Z> m 20 
2) 0 IAPlII^ffc§vr)Xc-IAP 
1 £<D*^u^-te30~40%T-fc9 . £Ht£rtMg;^:: £ 
^JoTV^ 0 W/y^Vf-v'ay^^ 2X 
S SCt0.05%SDS(D7kmm*PX^U. 20^3:2 
[sk ^C0.1XSSCi:0.1 %DSDCD*iI^t*68 

^:7-<-2:fTV\ B AS-2000T*>^-^£^mU £ 

(2) 30 

S^cooi^O^^^J: i?MJfcL^FMlC:fctt3NA i 
Pitfc^^m^ ^OcDNAC^f^tl^y^/ 
a— y&fftl^fzin situ hybridization tCj:oTli^<6 
r^T% »WMfi:#^NAI Pitfc^^m 

[0026] m^ii:^(0 2 F^v*9mxmmtstiz> 

. a £ nfc j^^p^ , & 5 v > a^vi ^ * o tzmnmmffe 
t§mmffe, *vxftm<Dm&mxm}&zn%-mm 40 
o2o^pmt&5^\ ^f&mffexa-t^^&xrfT 

Hi^b^o/: 0 — J; 9^Wbfc£Pf3:?M 

*m^-mm<Dmmmm^&^xteT>>^>>* y 
d - -f o fc r j: ^ v y-r^m^ t$ *itz 
3 (A)) o mc, &mm*mmmzm*)M-f\2m'£ 

<D$L1%& X^tz.-^ ^^PI&tc&V^T N A I Pitted O^Sr 

T t> N A I Pit^CD^^^^*: (i3 (B)) . so 
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[0 0 2 7] U±<V%&^t>. NA I P5HKT-t3\ 
NA I Pjt^om^^^^m 

2Pm£^fr^**^m^:fctt<5NA I Pitfe^CO^ 

i$f7r>^naipc DNA^/o^t IT7 — if 

[0028] na i Pie^tt, 9m&^#>-n>*&m 

5fe-f> 2/igCO^y (A) + RNA^^ttv^^mu 
1 tiple-tissue northernblot (MTN blot , ^n — 1/ 
Ty?) £i£oT, 7^X(^±^m{:^it5NA I P 

^^m^r^m^MJ6^ttfc (0 4 (A)) 0 -x. £P 

mr^^m^ov>Tfi, 29^ 3m^r, i2ii^\ 

ltf^8 M g <^^y (A) + RNA^p y V Zltfzy 

^ivr)7T*^NAi pmBi-^mmm^h, 

B^#*fc3 0 fe^*t^^^^P*^*3V^TtiNA I P 
[0 0 2 9] i^_hcO- fc^b, WKrttC*5tt5NA I P 

^o^pm^-^v^T, nai pi^om^^m^i 

-<fc 0 IPfl&Ma*/^^ (FSH) ^LTOf^fflSrto 
PMSGfi-^48«pra«^IPM-CONA I PjI^O^S. 

(Lutinating hormone, LH) ^ffi^r^"t"5 hC 

G<D&5-7mmmaz. wc^mtvcmvxmzA mm^ 

^RT-PCRicioTtaittir^, 9mmf&x 

^Sttttftv^s. ttJBMft^/^VtCjloTNA I Pit 
[0 0 3 0] ^±C0^^, NA I PSfif WMli 

ggjjiaM^NA i paM±M2^M@ 

9Plt^)iiJK*ajHfe§]K"±^*5V^T. in situ hybridizatio 
n (Cj;oT^tf}£*-t£NA I P*fi^©»StTUNE 

■^CO^, gj5l^lfcJ:9i^ N A I Pm^t)^< 



(7) 



[0 0 3 1 ] yL±<Db&*>. Bfl«bfcffJfi"C«:NA I P 

Jte^WSSL-cv^Jtev^fca*^ nai Pifi^ttlP 

[0 0 3 2] 10 

£oT. WJ&oiiff • H*Sr»W-f-6NA I PJHS^-Sr 
iAlfciWPil^ NA I P3tfi^-0»a«:»J«i 

ACAAAAGGTC CTGTGCTCAC 
TGCCTGTTCA TCTACGACGA 
TGGGGACTTC GTCTGGGATT 
ACTGCTTCCT ACTAAAGGAC 
CTGGCCAGCA TTCTCCTCTA 
CAGCAGAAAG CCTCTGACGA 
TCTGCTCTTC TGGGCCTAGA 
AAGGAGCGAG CAAAAATGCA 
TTAAAGACTT TTGTGACTTA 
GCTGGGTTTT ACTTCACTGG 
CTCTTTGGTG CCGGCCTCAC 
TGTGGGTTCC TTTTGAACAA 
AATCTGAAGA GCAGGCTGAG 
GCATCCTTCA GGAACTGGCC 
GCTGGCTTTG TCTTTACAGG 
TTAGGAAATT GGGAAGAAGG 
TGTGAATTTC TTCCGAGTAA 
AAGGGATTTG TTGACATAAC 
CCTATGGCAT CAGCTTATTG 
TCTTTTAAGG ACTGGCCCCG 
CTTTTCTACA CAGGTATAAA 
AAATGGCAGG AAGGTGATGA 
TTTCTCCAAA ATATGAAGTC 
CTTTGTGAAT TACTGGAAAC 
CCTATAGTCC CAGAAATGGC 
AATGAGCAGC TGAGAGCAGC 
ATCTCTTCCG ATCTGGCCAC 
CACATCAGCA AACCTGTGCA 
TCTGTCATGT GTGTGGAGGG 
GCTTTTCTGT GGGCATCTGG 
CTCTCCCTTA GTTCCACCAG 
CTAGAGAAAG AAGGATCTGT 
AATCAGGTCT TATTCCTTTT 
GGAAAACTGA TTCAAAAAAA 
AACAGGGCCA GGGACATCCG 
TTTTATAATA CTGTCTGTAT 
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GCCCTGTGTT 


CCTCTTCGCC 


* 60 


ACAACAATGC 


CACTTCATAT 


120 


AGTTCCTTAA 


ATATTTTCTC 


180 


AGCCACATAC 


TTTCCTTCCA 


240 


AACCTCAGAA 


AATGGCCACC 


300 


ACAATTTGCT 


GCCAGAGCTG 


360 


AACTAGAAGA 


AGAGGAGCAG 


420 


TGCGCAGTGA 


AGCAAAAAGG 


480 


TACCACAGGA 


GATGGCGGCC 


540 


GCTTCTGCTG 


TAGCCTAATC 


600 


ACAAGAGGTT 


TCATCCAGAT 


660 


AGTACGACAT 


AAGGGTGAAG 


720 


AAGAAGAGGA 


GGCTAGACTT 


780 


CCCCTTGTGT 


GCTCTCAGAG 


840 


GTTTTTCCTG 


TGGTGGATGT 


900 


ATGCCAAATG 


GTTCCCCAAA 


960 


CCCAGTATAT 


TCAAAGCTAC 


1020 


CCTGGGTCCA 


GAGAGAATTA 


1080 


ACGAAGAACT 


ACGGCTGGAC 


1140 


CAGCACTGGC 


CAAAGCAGGT 


1200 


CCTGTGGAGG 


GTGTTTAGAC 


1260 


GATGTTTTCC 


CAATTGTCCA 


1320 


ACCTTCAGAG 


CCGTGGTGAA 


1380 


AAGATTCAAT 


AGCAGTTGGT 


1440 


TTCAAGAGGC 


AAAGAATCTG 


1500 


GCCACATGTC 


TTTGCTTGAT 


1560 


ATCTGTCTAT 


TGCTTCAAAA 


1620 


AGGTCTTTGG 


CAACTTGAAC 


1680 


CGGTCCTCCT 


GAAGAAAATA 


1740 


GGTTCCAGCT 


GGTTTTCTAC 


1800 


GTATCATCTG 


TGACCAGCTC 


1860 


ACATTATCCA 


GCAGTTAAAG 


1920 


GTTCAATCCC 


TCAAGTCATA 


1980 


TATTGATTGC 


TGTCCGTACA 


2040 


TAGAGATCAA 


AGCATTTCCC 


2100 


ATAATATGAC 


TCGTCTGCGA 


2160 



CTGGGACCCT TCTGGACGTT 
ACCCCGGGTA TTGACCCCAG 
CCAAGGTGCA TTCATTGCAA 
GGACAGAGCA TTTGTTCTTC 
TTAGACTAGA ACTGTGGATA 
GAGGATCTCC CAGTTTGATC 
TGCAGTTCAG TTGGCAAAGG 
GAAAGGCTAC AACTCTCAAA 
TGAGCCGTAC AGCTCATGGA 
GGTAAAATCT GGGATTCAGT 
GAGACTCCCC ATAGAAGACC 
GGATGTTGGT AACATTGCCA 
AGGAGGTAAA ATGAGGTACC 
ATTTTATGTC CAAGGGATAT 
TAAACAGGAC ACGGTACAGT 
AGATGATCCT TGGAAGGAAC 
GAAATCCTCA GAGGAAATTA 
GGGAGAACAT TTTGTGAATT 
CAATGACAGC ATCTTTGCTT 
GGAATCAGCT GTGGGAGTTG 
GGACATCGTC CAGTGCTTTT 
CCCATTAGAC GATCACACCA 
CTCTGCGGAA GTGACTCCAG 
CACAAGTGAA AGCAATCTTG 
ACAGGGTGAA GCCCAGTGGT 
TTATACCAGC GCCAGTTTCC 
GGACCACTTG CTGGGCTGTG 
AGAACCTCTG GTGCTGCCTG 
TGAAGCTGGA AGTGGAAAGA 
ATGCTGTCCC CTGTTAAACA 
ACCAGACGAG GGGCTGGCCA 
TACTGAAATG TGCATGAGGA 
AGATGACTAC AAAGAAATAT 
CCACTTATCC CGGACCTGCC 
CCGATACCTA GAGACCATTC 
ATTACGGAAG CTCTTTTCAC 
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AAGTTTATGG TTTACTTTGG AAAGAACCAA AGTTTGCAGA AGATACAGAA AACTCCTCTC 2220 

TTTGTGGCGG CGATCTGTGC TCATTGGTTT CAGTATCCTT TTGACCCATC CTTTGATGAT 2280 

GTGGCTGTTT TCAAGTCCTA TATGGAACGC CTTTCCTTAA GGAACAAAGC GACAGCTGAA 2340 

ATTCTCAAAG CAACTGTGTC CTCCTGTGGT GAGCTGGCCT TGAAAGGGTT 1TTTTCATGT 2400 

TGCTTTGAGT TTAATGATGA TGATCTCGCA GAAGCAGGGG TTGATGAAGA TGAAGATCTA 2460 

ACCATGTGCT TGATGAGCAA ATTTACAGCC CAGAGACTAA GACCATTCTA CCGGTTTTTA 2520 

AGTCCTGCCT TCCAAGAATT TCTTGCGGGG ATGAGGCTGA TTGAACTCCT GGATTCAGAT 2580 

AGGCAGGAAC ATCAAGATTT GGGACTGTAT CATTTGAAAC AAATCAACTC ACCCATGATG 2640 

ACTGTAAGCG CCTACAACAA TTTTTTGAAC TATGTCTCCA GCCTCCCTTC AACAAAAGCA 2700 

GGGCCCAAAA TTGTGTCTCA TTTGCTCCAT TTAGTGGATA ACAAAGAGTC ATTGGAGAAT 2760 

ATATCTGAAA ATGATGACTA CTTAAAGCAC CAGCCAGAAA TTTCACTGCA GATGCAGTTA 2820 

CTTAGGGGAT TGTGGCAAAT TTGTCCACAA GCTTACTTTT CAATGGTTTC AGAACATTTA 2880 

CTGGTTCTTG CCCTGAAAAC TGCTTATCAA AGCAACACTG TTGCTGCGTG TTCTCCATTT 2940 

GTTTTGCAAT TCCTTCAAGG GAGAACACTG ACTTTGGGTG CGCTTAACTT ACAGTACTTT 3000 

TTCGACCACC CAGAAAGCTT GTCATTGTTG AGGAGCATCC ACTTCCCAAT ACGAGGAAAT 3060 

AAGACATCAC CCAGAGCACA TTTTTCAGTT CTGGAAACAT GTTTTGACAA ATCACAGGTG 3120 

CCAACTATAG ATCAGGACTA TGCTTCTGCC TTTGAACCTA TGAATGAATG GGAGCGAAAT 3180 

TTAGCTGAAA AAGAGGATAA TGTAAAGAGC TATATGGATA TGCAGCGCAG GGCATCACCA 3240 

GACCTTAGTA CTGGCTATTG GAAACTTTCT CCAAAGCAGT ACAAGATTCC CTGTCTAGAA 3300 

GTCGATGTGA ATGATATTGA TGTTGTAGGC CAGGATATGC TTGAGATTCT AATGACAGTT 3360 

TTCTCAGCTT CACAGCGCAT CGAACTCCAT TTAAACCACA GCAGAGGCTT TATAGAAAGC 3420 

ATCCGCCCAG CTCTTGAGCT GTCTAAGGCC TCTGTCACCA AGTGCTCCAT AAGCAAGTTG 3480 

GAACTCAGCG CAGCCGAACA GGAACTGCTT CTCACCCTGC CTTCCCTGGA ATCTCTTGAA 3540 

GTCTCAGGGA CAATCCAGTC ACAAGACCAA ATCTTTCCTA ATCTGGATAA GTTCCTGTGC 3600 

CTGAAAGAAC TGTCTGTGGA TCTGGAGGGC AATATAAATG TTTTTTCAGT CATTCCTGAA 3660 

GAATTTCCAA ACTTCCACCA TATGGAGAAA TTATTGATCC AAATTTCAGC TGAGTATGAT 3720 

CCTTCCAAAC TAGTAAAATT AATTCAAAAT TCTCCAAACC TTCATGTTTT CCATCTGAAG 3780 

TGTAACTTCT TTTCGGATTT TGGGTCTCTC ATGACTATGC TTGTTTCCTG TAAGAAACTC 3840 

ACAGAAATTA AGTTTTCGGA TTCATTTTTT CAAGCCGTCC CATTTGTTGC CAGTTTGCCA 3900 

AATTTTATTT CTCTGAAGAT ATTAAATCTT GAAGGCCAGC AATTTCCTGA TGAGGAAACA 3960 

TCAGAAAAAT TTGCCTACAT TTTAGGTTCT CTTAGTAACC TGGAAGAATT GATCCTTCCT 4020 

ACTGGGGATG GAATTTATCG AGTGGCCAAA CTGATCATCC AGCAGTGTCA GCAGCTTCAT 4080 

TGTCTCCGAG TCCTCTCATT TTTCAAGACT TTGAATGATG ACAGCGTGGT GGAAATTGCC 4140 

AAAGTAGCAA TCAGTGGAGG TTTCCAGAAA CTTGAGAACC TAAAGCTTTC AATCAATCAC 4200 

AAGATTACAG AGGAAGGATA CAGAAATTTC TTTCAAGCAC TGGACAACAT GCCAAACTTG 4260 

CAGGAGTTGG ACATCTCCAG GCATTTCACA GAGTGTATCA AAGCTCAGGC CACAACAGTC 4320 

AAGTCTTTGA GTCAATGTGT GTTACGACTA CCAAGGCTCA TTAGACTGAA CATGTTAAGT 4380 

TGGCTCTTGG ATGCAGATGA TATTGCATTG CTTAATGTCA TGAAAGAAAG ACATCCTCAA 4440 

TCTAAGTACT TAACTATTCT CCAGAAATGG ATACTGCCGT TCTCTCCAAT CATTCAGAAA 4500 

TAAAAGATTC AGCTAAAAAC TGCTGAATCA ATAATTTGTC TTGGGGCATA TTGAGGATGT 4560 

AAAAAAAGrr GTTGATTAAT GCTAAAAACC AAATTATCCA AAATTATTTT ATTAAATATT 4620 

GCATACAAAA GAAAATGTGT AAGGCTTGCT AAAAAACAAA ACAAAACAAA ACACAGTCCT 4680 

GCATACTCAC CACCAAGCTC AAGAAATAAA TCATCACCAA TACCTTTGAG GTCCCTGAGT 4740 

AATCCACCCC AGCTAAAGGC AAACCCTTCA ATCAAGTTTA TACAGCAAAC CCTCCATTGT 4800 

CCATGGTCAA CAGGGAAGGG GTTGGGGACA GGTCTGCCAA TCTATCTAAA AGCCACAATA 4860 

TGGAAGAAGT ATTCAATTTA TATAATAAAT GGCTAACTTA ACGGTTGAAT CACTTTCATA 4920 

CATGGATGAA ACGCGTTTAA CACAGGATCC ACATGAATCT TCTGTGGGCC AAAATATGTT 4980 

CCTTAATCCT TGTAGAACCT GTCTTCTATA TTGAACTAGC TTTGGTACAG TAGAGTTAAC 5040 

TTACTTTCCA TTTATCCACT GCCAATATAA AGAGGAAACA GGGGTTAGGG AAAAATGACT 5100 

TCATTCCAGA GGCTTCTCAG AGTTCAACAT ATGCTATAAT TTAGAATTTT CTTATGAATC 5160 
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CACTCTACTT GGGTAGAAAA TATTTTATCT CTAGTGATTG CATATTATTT CCATATCATA 5220 

GTATTTCATA GTATTATATT TGATATGAGT GTCTATATCA ATGTCAGTGT CCAGAATTTC 5280 

GTTCCTACCA GTTGAGTAGT TTTCTGAACG GCCAGAAGAC CATTCGAAAT TCATGATACT 5340 

ACTATAAGTT GGTAAACAAC CATACTTTTA TCCTCATTTT TATTCTCACT AAGAAAAAAG 5400 

TCAACTCCCC TCCCCTTGCC CAAGTATGAA ATATAGGGAC AGTATGTATG GTGTGGTCTC 5460 

ATTTGTTTAG AAAACCACTT ATGACTGGGT GCGGTGGCTC ACACCTGTAA TCCCAGCACT 5520 

TTGGGAGGCT GAGGCGGGCG AATCATTTGA GGTGAGGAGT TCGAGACCGG CCTGGCCAGC 5580 

ATGGTGAAAC CCCATTTTTG CTAAAGGTAC AAAAATTAGC CAGGTGTGGT GGCACATGCC 5640 

TGTGGTCCCA GCCACTGGGG CGGCTGAGAC GCAGGACTTG CTTGAACCCG GGAGGCAGAG 5700 

GTTGCAGTGA GCCGAGATGG CGCCACTGCA TTCCAGCCTG GGCAACAGAG CAAGACCCTG 5760 

TCTGTTTCAA AACAAAAAAC AAAACCACTT ATATTGCTAG CTACATTAAG AATTTCTGAA 5820 

TATGTTACTG AGCTTGCTTG TGGTAACCAT TTATAATATC AGAAAGTATA TGTACACCAA 5880 

AACATGTTGA ACATCCATGT TGTACAACTG AAATATAAAT AATTTTGTCA ATTATACCTA 5940 

AATAAAACTG GAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAA 5984 

iB^JOS* : 5366 gB^lJC0@^ : cDNA to mRNA 

mm<DM : mm &m 
km 

ACAAAAGGTC CTGTGCTCAC CTGGGACCCT TCTGGACGTT GCCCTGTGTT CCTCTTCGCC 60 

TGCCTGTTCA TCTACGACGA ACCCCGGGTA TTGACCCCAG ACAACAATGC CACTTCATAT 120 

TGGGGACTTC GTCTGGGATT CCAAGGTGCA TTCATTGCAA AGTTCCTTAA ATATTTTCTC 180 

ACTGCTTCCT ACTAAAGGAC GGACAGAGCA TTTGTTCTTC AGCCACATAC TTTCCTTCCA 240 

CTGGCCAGCA TTCTCCTCTA TTAGACTAGA ACTGTGGATA AACCTCAGAA AATGGCCACC 300 

CAGCAGAAAG CCTCTGACGA GAGGATCTCC CAGTTTGATC ACAATTTGCT GCCAGAGCTG 360 

TCTGCTCTTC TGGGCCTAGA TGCAGTTCAG TTGGCAAAGG AACTAGAAGA AGAGGAGCAG 420 

AAGGAGCGAG CAAAAATGCA GAAAGGCTAC AACTCTCAAA TGCGCAGTGA AGCAAAAAGG 480 

TTAAAGACTT TTGTGACTTA TGAGCCGTAC AGCTCATGGA TACCACAGGA GATGGCGGCC 540 

GCTGGGTTTT ACTTCACTGG GGTAAAATCT GGGATTCAGT GCTTCTGCTG TAGCCTAATC 600 

CTCTTTGGTG CCGGCCTCAC GAGACTCCCC ATAGAAGACC ACAAGAGGTT TCATCCAGAT 660 

TGTGGGTTCC TTTTGAACAA GGATCTTGGT AACATTGCCA AGTACGACAT AAGGGTGAAG 720 

AATCTGAAGA GCAGGCTGAG AGGAGGTAAA ATGAGGTACC AAGAAGAGGA GGCTAGACTT 780 

GCATCCTTCA GGAACTGGCC ATTTTATGTC CAAGGGATAT CCCCTTGTGT GCTCTCAGAG 840 

GCTGGCTTTG TCTTTACAGG TAAACAGGAC ACGGTACAGT GTTTTTCCTG TGGTGGATGT 900 

TTAGGAAATT GGGAAGAAGG AGATGATCCT TGGAAGGAAC ATGCCAAATG GTTCCCCAAA 960 

TGTGAATTTC TTCGGAGTAA GAAATCCTCA GAGGAAATTA CCCAGTATAT TCAAAGCTAC 1020 

AAGGGATTTG TTGACATAAC GGGAGAACAT TTTGTGAATT CCTGGGTCCA GAGAGAATTA 1080 

CCTATGGCAT CAGCTTATTG CAATGACAGC ATCTTTGCTT ACGAAGAACT ACGGCTGGAC 1140 

TCTTTTAAGG ACTGGCCCCG GGAATCAGCT GTGGGAGTTG CAGCACTGGC CAAAGCAGGT 1200 

CTTTTCTACA CAGGTATAAA GGACATCGTC CAGTGCTTTT CCTGTGGAGG GTGTTTAGAG 1260 

AAATGGCAGG AAGGTGATGA CCCATTAGAC GATCACACCA GATGTTTTCC CAATTGTCCA 1320 

'iTTCTCCAAA ATATGAAGTC CTCTGCGGAA GTGACTCCAG ACCTTCAGAG CCGTGGTGAA 1380 

CTTTGTGAAT TACTGGAAAC CACAAGTGAA AGCAATCTTG AAGATTCAAT AGCAGTTGGT 1440 

CCTATAGTGC CAGAAATGGC ACAGGGTGAA GCCCAGTGGT TTCAAGAGGC AAAGAATCTG 1500 

AATGAGCAGC TGAGAGCAGC TTATACCAGC GCCAGTTTCC GCCACATGTC TTTGCTTGAT 1560 

ATCTCTTCCG ATCTGGCCAC GGACCACTTG CTGGGCTGTG ATCTGTCTAT TGCTTCAAAA 1620 

CACATCAGCA AACCTGTGCA AGAACCTCTG GTGCTGCCTG ACGTCTTTGC CAACTTGAAC 1680 

TCTGTCATGT GTGTGGAGGG TGAAGCTGGA AGTGGAAAGA CGGTCCTCCT GAAGAAAATA 1740 

GCTTTTCTGT GGGCATCTGG ATGCTGTCCC CTGTTAAACA GGTTCCAGCT GGTTTTCTAC 1800 

CTCTCCCTTA GTTCCACCAG ACCAGACGAG GGGCTGGCCA GTATCATCTG TGACCAGCTC 1860 
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CTAGAGAAAG AAGGATCTGT TACTGAAATG TGCATGAGGA ACATTATCCA GCAGTTAAAG 1920 

AATCAGGTCT TATTCCTTTT AGATGACTAC AAAGAAATAT GTTCAATCCC TCAAGTCATA 1980 

GGAAAACTGA TTCAAAAAAA CCACTTATCC CGGACCTGCC TATTGATTGC TGTCCGTACA 2040 

AACAGGGCCA GGGACATCCG CCGATACCTA GAGACCATTC TAGAGATCAA AGCATTTCCC 2100 

TTTTATAATA CTGTCTGTAT ATTACGGAAG CTCTTTTCAC ATAATATGAC TCGTCTGCGA 2160 

AAGTTTATGG TTTACTTTGG AAAGAACCAA AGTTTGCAGA AGATACAGAA AACTCCTCTC 2220 

TTTGTGGCGG CGATCTGTGC TCATTGGTTT CAGTATCCTT TTGACCCATC CTTTGATGAT 2280 

GTGGCTGTTT TCAAGTCCTA TATGGAACGC CTTTCCTTAA GGAACAAAGC GACAGCTGAA 2340 

ATTCTCAAAG CAACTGTGTC CTCCTGTGGT GAGCTGGCCT TGAAAGGGTT TTTTTCATGT 2400 

TGCTTTGAGT TTAATGATGA TGATCTCGCA GAAGCAGGGG TTGATGAAGA TGAAGATCTA 2460 

ACCATGTGCT TGATGAGCAA ATTTACAGCC CAGAGACTAA GACCATTCTA CCGGTTTTTA 2520 

AGTCCTGCCT TCCAAGAATT TCTTGCGGGG ATGAGGCTGA TTGAACTCCT GGATTCAGAT 2580 

AGGCAGGAAC ATCAAGATTT GGGACTGTAT CATTTGAAAC AAATCAACTC ACCCATGATG 2640 

ACTGTAAGCG CCTACAACAA TTTTTTGAAC TATGTCTCCA GCCTCCCTTC AACAAAAGCA 2700 

GGGCCCAAAA TTGTGTCTCA TTTGCTCCAT TTAGTGCATA ACAAAGAGTC ATTGGAGAAT 2760 

ATATCTGAAA ATGATGACTA CTTAAAGCAC CAGCCAGAAA TTTCACTGCA GATGCAGTTA 2820 

CTTAGGGGAT TGTGGCAAAT TTGTCCACAA GCTTACTTTT CAATGGTTTC AGAACATTTA 2880 

CTGGTTCTTG CCCTGAAAAC TGCTTATCAA AGCAACACTG TTGCTGCGTG TTCTCCATTT 2940 

GTTTTGCAAT TCCTTCAAGG GAGAACACTG ACTTTGGGTG CGCTTAACTT ACAGTACTTT 3000 

TTCGACCACC CAGAAAGCTT GTCATTGTTG AGGAGCATCC ACTTCCCAAT ACGAGGAAAT 3060 

AAGACATCAC CCAGAGCACA TTTTTCAGTT CTGGAAACAT GTTTTGACAA ATCACAGGTG 3120 

CCAACTATAG ATCAGGACTA TGCTTCTGCC TTTGAACCTA TGAATGAATG GGAGCGAAAT 3180 

TTAGCTGAAA AAGAGGATAA TGTAAAGAGC TATATGGATA TGCAGCGCAG GGCATCACCA 3240 

GACCTTAGTA CTGGCTATTG GAAACTTTCT CCAAAGCAGT ACAAGATTCC CTGTCTAGAA 3300 

GTCGATGTGA ATGATATTGA TGTTGTAGGC CAGGATATGC TTGAGATTCT AATGACAGTT 3360 

TTCTCAGCTT CACAGCGCAT CGAACTCCAT TTAAACCACA GCAGAGGCTT TATAGAAAGC 3420 

ATCCGCCCAG CTCTTGAGCT GTCTAAGGCC TCTGTCACCA AGTGCTCCAT AAGCAAGTTG 3480 

GAACTCAGCG CAGCCGAACA GGAACTGCTT CTCACCCTGC CTTCCCTGGA ATCTCTTGAA 3540 

GTCTCAGGGA CAATCCAGTC ACAAGACCAA ATCTTTCCTA ATCTGGATAA GTTCCTGTGC 3600 

CTGAAAGAAC TGTCTGTGGA TCTGGAGGGC AATATAAATG TTTTTTCAGT CATTCCTGAA 3660 

GAATTTCCAA ACTTCCACCA TATGGAGAAA TTATTGATCC AAATTTCAGC TGAGTATGAT 3720 

CCTTCCAAAC TAGTAAAATT AATTCAAAAT TCTCCAAACC TTCATGTTTT CCATCTGAAG 3780 

TGTAACTTCT TTTCGGATTT TGGGTCTCTC ATGACTATGC TTGTTTCCTG TAAGAAACTC 3840 

ACAGAAATTA AGTTTTCGGA TTCATTTTTT CAAGCCGTCC CATTTGTTGC CAGTTTGCCA 3900 

AATTTTATTT CTCTGAAGAT ATTAAATCTT GAAGGCCAGC AATTTCCTGA TGAGGAAACA 3960 

TCAGAAAAAT TTGCCTACAT TTTAGGTTCT CTTAGTAACC TGGAAGAATT GATCCTTCCT 4020 

ACTGGGGATG GAATTTATCG AGTGGCCAAA CTGATCATCC AGCAGTGTCA GCAGCTTCAT 4080 

TGTCTCCGAG TCCTCTCATT TTTCAAGACT TTGAATGATG ACAGCGTGGT GGAAATTGGT 4140 

GAGCTAGTGT TTCAGCTTGC ATGGAAGCCA GTGGTATAGC CAAGCTTTCT GCTGCAACAT 4200 

GTCTATGTAA ACATTTGCCC CTCTAGAAAT TTTCAACCCG CTTCCTCATT TTCACTATCA 4260 

TACTGTTCCT TCTAGTGTCC TTCTGTGGAT TTAGGCGCAT TCTGGTCAGA TTTGGAAGTA 4320 

CAAAAAGGTC TCCCATTTGT GGATATACAA GCCCTCAAAT CTGCGTTCTT GCCACCTGGT 4380 

GTTTTAGACA CCTGGCCACA TACTCTCCTA AGTACTCCTT TTTAAAACTG AAGATGAATA 4440 

TACACACAGA AAAGTACAAA AATCATGTGT ACTGCTCACT GAATTTTATT TTCTTATTTT 4500 

CTTCTTTTTT TTTTTTTTGA GACAGAGTTT CGCTCGTGTT GCCCAGGCTG GAGTACAATG 4560 

GCACGATCTC GGGTCACTGC AAACTCTGCC TCCTGGGTTC AAGCGATTCT CCTGCCTCAG 4620 

CCTCCCAAGT AGCTAGGATT ACAGGTGAAC GCCACCACAC CTGGCTAATT TTGTATTTTT 4680 

AGTAAACACA GGGTTTCACC ATGTTGGCCA GGCTAGTCTC GAACTCCTGA CCTCAAGTGA 4740 

GCCACAGTGC CTGGCCTGAG GAACTGAGAT TTCTGTCGAG ACCTGAAGGG AGAATGGCCC 4800 

AGGCATAGTT GGTAGAGGAG GAATTGAGAC ATCATTTCAA ACAGAGGTAA TCACTTGTGT 4860 
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CATAGCCTGG AGTTAAAGAG AACCAGATAT ATTTGAAGAA CTTGGGGGAA AAAAAGGAAT 4920 

GTCTGGAGCA AGAGGCAGGA GTGAGTTGTG AGAAGAAGAC TGGAGAGGAA AGTAAAAGCC 4980 

CAATTGGAGA GGCTTTGTCG GGTGTGTTAC AAGGGCTGGA TCTCATTTTC TTACTGCTCA 5040 

GCACTGTTAT TTTACGTTAT TTAAAACAGC TGGGAGCGGT GGCTCAAGCT TGTAATCCCA 5100 

GCACTTTGGG AGGCCGAGGC GGATGGATCA CGAGGTCAGG AGATCGAGAC CATCCTGGCT 5160 

AACATGGTGA AACCCCGTCT CTACTAAAAA TACAAAAAAT TAGCCAGGCG TGATGGCGGG 5220 

CACCTGTAGT CCCAGCTACT CGGGAGGCTG AGGCAGGAGA ATGGTGTGAA CCCGGGAGGT 5280 

GGAGCTTGAA GTGAGCCAAG ATCATGCCAC TGCACTCCAG CCTGGGCAAC AGAACGAGAC 5340 

TCCGTCTCAA AAAAAAAAAA CAAAAA 5366 



Met Ala Thr Gin Gin Lys Ala Ser Asp Glu Arg He Ser Gin Phe Asp 

15 10 15 

His Asn Leu Leu Pro Glu Leu Ser Ala Leu Leu Gly Leu Asp Ala Val 

20 25 30 

Gin Leu Ala Lys Glu Leu Glu Glu Glu Glu Gin Lys Glu Arg Ala Lys 

35 40 45 

Met Gin Lys Gly Tyr Asn Ser Gin Met Arg Ser Glu Ala Lys Arg Leu 

50 55 60 

Lys Thr Phe Val Thr Tyr Glu Pro Tyr Ser Ser Trp He Pro Gin Glu 
65 70 75 80 

Met Ala Ala Ala Gly Phe Tyr Phe Thr Gly Val Lys Ser Gly He Gin 

85 90 95 

Cys Phe Cys Cys Ser Leu lie Leu Phe Gly Ala Gly Leu Thr Arg Leu 

100 105 110 

Pro He Glu Asp His Lys Arg Phe His Pro Asp Cys Gly Phe Leu Leu 

115 120 125 

Asn Lys Asp Val Gly Asn He Ala Lys Tyr Asp lie Arg Val Lys Asn 

130 135 140 

Leu Lys Ser Arg Leu Arg Gly Gly Lys Met Arg Tyr Gin Glu Glu Glu 
145 150 155 160 

Ala Arg Leu Ala Ser Phe Arg Asn Trp Pro Phe Tyr Val Gin Gly He 

165 170 175 

Ser Pro Cys Val Leu Ser Glu Ala Gly Phe Val Phe Thr Gly Lys Gin 

180 185 190 

Asp Thr Val Gin Cys Phe Ser Cys Gly Gly Cys Leu Gly Asn Trp Glu 

195 200 205 

Glu Gly Asp Asp Pro Trp Lys Glu His Ala Lys Trp Phe Pro Lys Cys 

210 215 220 

Glu Phe Leu Arg Ser Lys Lys Ser Ser Glu Glu Tie Thr Gin Tyr He 
225 230 235 240 

Gin Ser Tyr Lys Gly Phe Val Asp He Thr Gly Glu His Phe Val Asn 

245 250 255 

Ser Trp Val Gin Arg Glu Leu Pro Met Ala Ser Ala Tyr Cys Asn Asp 

260 265 270 

Ser He Phe Ala Tyr Glu Glu Leu Arg Leu Asp Ser Phe Lys Asp Trp 

275 280 285 

Pro Arg Glu Ser Ala Val Gly Val Ala Ala Leu Ala Lys Ala Gly Leu 
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290 



295 



300 



Phe Tyr Thr Gly lie Lys Asp lie Val Gin Cys Phe Ser Cys Gly Gly 
305 310 315 320 

Cys Leu Glu Lys Trp Gin Glu Gly Asp Asp Pro Leu Asp Asp His Thr 

325 330 335 

Arg Cys Phe Pro Asn Cys Pro Phe Leu Gin Asn Met Lys Ser Ser Ala 

340 345 350 

Glu Val Thr Pro Asp Leu Gin Ser Arg Gly Glu Leu Cys Glu Leu Leu 

355 360 365 

Glu Thr Thr Ser Glu Ser Asn Leu Glu Asp Ser He Ala Val Gly Pro 

370 375 380 

He Val Pro Glu Met Ala Gin Gly Glu Ala Gin Trp Phe Gin Glu Ala 
385 390 395 400 

Lys Asn Leu Asn Glu Gin Leu Arg Ala Ala Tyr Thr Ser Ala Ser Phe 

405 410 415 

Arg His Met Ser Leu Leu Asp He Ser Ser Asp Leu Ala Thr Asp His 

420 425 430 

Leu Leu Gly Cys Asp Leu Ser He Ala Ser Lys His He Ser Lys Pro 

435 440 445 

Val Gin Glu Pro Leu Val Leu Pro Glu Val Phe Gly Asn Leu Asn Ser 

450 455 460 

Val Met Cys Val Glu Gly Glu Ala Gly Ser Gly Lys Thr Val Leu Leu 
465 470 475 480 

Lys Lys He Ala Phe Leu Trp Ala Ser Gly Cys Cys Pro Leu Leu Asn 

485 490 495 

Arg Phe Gin Leu Val Phe Tyr Leu Ser Leu Ser Ser Thr Arg Pro Asp 

500 505 510 

Glu Gly Leu Ala Ser lie He Cys Asp Gin Leu Leu Glu Lys Glu Gly 

515 520 525 

Ser Val Thr Glu Met Cys Met Arg Asn He He Gin Gin Leu Lys Asn 

530 535 540 

Gin Val Leu Phe Leu Leu Asp Asp Tyr Lys Glu He Cys Ser He Pro 
545 550 555 560 

Gin Val He Gly Lys Leu Tie Gin Lys Asn His Leu Ser Arg Thr Cys 

565 570 575 

Leu Leu He Ala Val Arg Thr Asn Arg Ala Arg Asp He Arg Arg Tyr 

580 585 590 

Leu Glu Thr He Leu Glu lie Lys Ala Phe Pro Phe Tyr Asn Thr Val 

595 600 605 

Cys He Leu Arg Lys Leu Phe Ser His Asn Met Thr Arg Leu Arg Lys 

610 615 620 

Phe Met Val Tyr Phe Gly Lys Asn Gin Ser Leu Gin Lys He Gin Lys 
625 630 635 640 

Thr Pro Leu Phe Val Ala Ala He Cys Ala His Trp Phe Gin Tyr Pro 

645 650 655 

Phe Asp Pro Ser Phe Asp Asp Val Ala Val Phe Lys Ser Tyr Met Glu 

660 665 670 

Arg Leu Ser Leu Arg Asn Lys Ala Thr Ala Glu He Leu Lys Ala Thr 

675 680 685 

Val Ser Ser Cys Gly Glu Leu Ala Leu Lys Gly Phe Phe Ser Cys Cys 
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690 



695 



700 



Phe Glu Phe Asn Asp Asp Asp Leu Ala Glu Ala Gly Val Asp Glu Asp 
705 710 715 720 

Glu Asp Leu Thr Met Cys Leu Met Ser Lys Phe Thr Ala Gin Arg Leu 

725 730 735 

Arg Pro Phe Tyr Arg Phe Leu Ser Pro Ala Phe Gin Glu Phe Leu Ala 

740 745 750 

Gly Met Arg Leu He Glu Leu Leu Asp Ser Asp Arg Gin Glu His Gin 

755 760 765 

Asp Leu Gly Leu Tyr His Leu Lys Gin He Asn Ser Pro Met Met Thr 

770 775 780 

Val Ser Ala Tyr Asn Asn Phe Leu Asn Tyr Val Ser Ser Leu Pro Ser 
785 790 795 800 

Thr Lys Ala Gly Pro Lys He Val Ser His Leu Leu His Leu Val Asp 

805 810 815 

Asn Lys Glu Ser Leu Glu Asn He Ser Glu Asn Asp Asp Tyr Leu Lys 

820 825 830 

His Gin Pro Glu He Ser Leu Gin Met Gin Leu Leu Arg Gly Leu Trp 

835 840 845 

Gin He Cys Pro Gin Ala Tyr Phe Ser Met Val Ser Glu His Leu Leu 

850 855 860 

Val Leu Ala Leu Lys Thr Ala Tyr Gin Ser Asn Thr Val Ala Ala Cys 
865 870 875 880 

Ser Pro Phe Val Leu Gin Phe Leu Gin Gly Arg Thr Leu Thr Leu Gly 

885 890 895 

Ala Leu Asn Leu Gin Tyr Phe Phe Asp His Pro Glu Ser Leu Ser Leu 

900 905 910 

Leu Arg Ser He His Phe Pro He Arg Gly Asn Lys Thr Ser Pro Arg 

915 920 925 

Ala His Phe Ser Val Leu Glu Thr Cys Phe Asp Lys Ser Gin Val Pro 

930 935 940 

Thr He Asp Gin Asp Tyr Ala Ser Ala Phe Glu Pro Met Asn Glu Trp 
945 950 955 960 

Glu Arg Asn Leu Ala Glu Lys Glu Asp Asn Val Lys Ser Tyr Met Asp 

965 970 975 

Met Gin Arg Arg Ala Ser Pro Asp Leu Ser Thr Gly Tyr Trp Lys Leu 

980 985 990 

Ser Pro Lys Gin Tyr Lys He Pro Cys Leu Glu Val Asp Val Asn Asp 

995 1000 1005 

He Asp Val Val Gly Gin Asp Met Leu Glu He Leu Met Thr Val Phe 

1010 1015 1020 

Ser Ala Ser Gin Arg He Glu Leu His Leu Asn His Ser Arg Gly Phe 
1025 1030 1035 1040 

He Glu Ser He Arg Pro Ala Leu Glu Leu Ser Lys Ala Ser Val Thr 

1045 1050 1055 

Lys Cys Ser He Ser Lys Leu Glu Leu Ser Ala Ala Glu Gin Glu Leu 

1060 1065 1070 

Leu Leu Thr Leu Pro Ser Leu Glu Ser Leu Glu Val Ser Gly Thr He 

1075 1080 1085 

Gin Ser Gin Asp Gin He Phe Pro Asn Leu Asp Lys Phe Leu Cys Leu 
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25 



26 



1090 



1095 



1100 



Lys Glu Leu Ser Val Asp Leu Glu Gly Asn lie Asn Val Phe Ser Val 
105 1110 1115 1120 

He Pro Glu Glu Phe Pro Asn Phe His His Met Glu Lys Leu Leu He 

1125 1130 1135 

Gin He Ser Ala Glu Tyr Asp Pro Ser Lys Leu Val Lys Leu lie Gin 

1140 1145 1150 

Asn Ser Pro Asn Leu His Val Phe His Leu Lys Cys Asn Phe Phe Ser 

1155 1160 1165 

Asp Phe Gly Ser Leu Met Thr Met Leu Val Ser Cys Lys Lys Leu Thr 

1170 1175 1180 

Glu lie Lys Phe Ser Asp Ser Phe Phe Gin Ala Val Pro Phe Val Ala 
185 1190 1195 1200 

Ser Leu Pro Asn Phe He Ser Leu Lys He Leu Asn Leu Glu Gly Gin 

1205 1210 1215 

Gin Phe Pro Asp Glu Glu Thr Ser Glu Lys Phe Ala Tyr He Leu Gly 

1220 1225 1230 

Ser Leu Ser Asn Leu Glu Glu Leu lie Leu Pro Thr Gly Asp Gly lie 

1235 1240 1245 

Tyr Arg Val Ala Lys Leu He He Gin Gin Cys Gin Gin Leu His Cys 

1250 1255 1260 

Leu Arg Val Leu Ser Phe Phe Lys Thr Leu Asn Asp Asp Ser Val Val 
265 1270 1275 1280 

Glu He Ala Lys Val Ala He Ser Gly Gly Phe Gin Lys Leu Glu Asn 

1285 1290 1295 

Leu Lys Leu Ser He Asn His Lys lie Thr Glu Glu Gly Tyr Arg Asn 

1300 1305 1310 

Phe Phe Gin Ala Leu Asp Asn Met Pro Asn Leu Gin Glu Leu Asp He 

1315 1320 1325 

Ser Arg His Phe Thr Glu Cys He Lys Ala Gin Ala Thr Thr Val Lys 

1330 1335 1340 

Ser Leu Ser Gin Cys Val Leu Arg Leu Pro Arg Leu He Arg Leu Asn 
1345 1350 1355 1360 

Met Leu Ser Trp Leu Leu Asp Ala Asp Asp He Ala Leu Leu Asn Val 

1365 1370 1375 

Met Lys Glu Arg His Pro Gin Ser Lys Tyr Leu Thr He Leu Gin Lys 

1380 1385 1390 

Trp He Leu Pro Phe Ser Pro He He Gin Lys 
1395 1400 1403 



Met Ala Thr Gin Gin Lys Ala Ser Asp Glu Arg He Ser Gin Phe Asp 

15 10 15 

His Asn Leu Leu Pro Glu Leu Ser Ala Leu Leu Gly Leu Asp Ala Val 

20 25 30 

Gin Leu Ala Lys Glu Leu Glu Glu Glu Glu Gin Lys Glu Arg Ala Lys 

35 40 45 

Met Gin Lys Gly Tyr Asn Ser Gin Met Arg Ser Glu Ala Lys Arg Leu 
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27 



28 



50 



55 



60 



Lys Thr Phe Val Thr Tyr Glu Pro Tyr Ser Ser Trp lie Pro Gin Glu 
65 70 75 80 

Met Ala Ala Ala Gly Phe Tyr Phe Thr Gly Val Lys Ser Gly He Gin 

85 90 95 

Cys Phe Cys Cys Ser Leu He Leu Phe Gly Ala Gly Leu Thr Arg Leu 

100 105 110 

Pro He Glu Asp His Lys Arg Phe His Pro Asp Cys Gly Phe Leu Leu 

115 120 125 

Asn Lys Asp Val Gly Asn lie Ala Lys Tyr Asp He Arg Val Lys Asn 

130 135 140 

Leu Lys Ser Arg Leu Arg Gly Gly Lys Met Arg Tyr Gin Glu Glu Glu 
145 150 155 160 

Ala Arg Leu Ala Ser Phe Arg Asn Trp Pro Phe Tyr Val Gin Gly He 

165 170 175 

Ser Pro Cys Val Leu Ser Glu Ala Gly Phe Val Phe Thr Gly Lys Gin 

180 185 190 

Asp Thr Val Gin Cys Phe Ser Cys Gly Gly Cys Leu Gly Asn Trp Glu 

195 200 205 

Glu Gly Asp Asp Pro Trp Lys Glu His Ala Lys Trp Phe Pro Lys Cys 

210 215 220 

Glu Phe Leu Arg Ser Lys Lys Ser Ser Glu Glu He Thr Gin Tyr lie 
225 230 235 240 

Gin Ser Tyr Lys Gly Phe Val Asp He Thr Gly Glu His Phe Val Asn 

245 250 255 

Ser Trp Val Gin Arg Glu Leu Pro Met Ala Ser Ala Tyr Cys Asn Asp 

260 265 270 

Ser He Phe Ala Tyr Glu Glu Leu Arg Leu Asp Ser Phe Lys Asp Trp 

275 280 285 

Pro Arg Glu Ser Ala Val Gly Val Ala Ala Leu Ala Lys Ala Gly Leu 

290 295 300 

Phe Tyr Thr Gly He Lys Asp He Val Gin Cys Phe Ser Cys Gly Gly 
305 310 315 320 

Cys Leu Glu Lys Trp Gin Glu Gly Asp Asp Pro Leu Asp Asp His Thr 

325 330 335 

Arg Cys Phe Pro Asn Cys Pro Phe Leu Gin Asn Met Lys Ser Ser Ala 

340 345 350 

Glu Val Thr Pro Asp Leu Gin Ser Arg Gly Glu Leu Cys Glu Leu Leu 

355 360 365 

Glu Thr Thr Ser Glu Ser Asn Leu Glu Asp Ser He Ala Val Gly Pro 

370 375 380 

He Val Pro Glu Met Ala Gin Gly Glu Ala Gin Trp Phe Gin Glu Ala 
385 390 395 400 

Lys Asn Leu Asn Glu Gin Leu Arg Ala Ala Tyr Thr Ser Ala Ser Phe 

405 410 415 

Arg His Met Ser Leu Leu Asp He Ser Ser Asp Leu Ala Thr Asp His 

420 425 430 

Leu Leu Gly Cys Asp Leu Ser He Ala Ser Lys His He Ser Lys Pro 

435 440 445 

Val Gin Glu Pro Leu Val Leu Pro Glu Val Phe Gly Asn Leu Asn Ser 



(16) 



1-113444 



29 



30 



450 



455 



460 



Val Met Cys Val Glu Gly Glu Ala Gly Ser Gly Lys Thr Val Leu Leu 
465 470 475 480 

Lys Lys lie Ala Phe Leu Trp Ala Ser Gly Cys Cys Pro Leu Leu Asn 

485 490 495 

Arg Phe Gin Leu Val Phe Tyr Leu Ser Leu Ser Ser Thr Arg Pro Asp 

500 505 510 

Glu Gly Leu Ala Ser He He Cys Asp Gin Leu Leu Glu Lys Glu Gly 

515 520 525 

Ser Val Thr Glu Met Cys Met Arg Asn He lie Gin Gin Leu Lys Asn 

530 535 540 

Gin Val Leu Phe Leu Leu Asp Asp Tyr Lys Glu He Cys Ser He Pro 
545 550 555 560 

Gin Val He Gly Lys Leu He Gin Lys Asn His Leu Ser Arg Thr Cys 

565 570 575 

Leu Leu He Ala Val Arg Thr Asn Arg Ala Arg Asp He Arg Arg Tyr 

580 585 590 

Leu Glu Thr He Leu Glu He Lys Ala Phe Pro Phe Tyr Asn Thr Val 

595 600 605 

Cys He Leu Arg Lys Leu Phe Ser His Asn Met Thr Arg Leu Arg Lys 

610 615 620 

Phe Met Val Tyr Phe Gly Lys Asn Gin Ser Leu Gin Lys He Gin Lys 
625 630 635 640 

Thr Pro Leu Phe Val Ala Ala He Cys Ala His Trp Phe Gin Tyr Pro 

645 650 655 

Phe Asp Pro Ser Phe Asp Asp Val Ala Val Phe Lys Ser Tyr Met Glu 

660 665 670 

Arg Leu Ser Leu Arg Asn Lys Ala Thr Ala Glu He Leu Lys Ala Thr 

675 680 685 

Val Ser Ser Cys Gly Glu Leu Ala Leu Lys Gly Phe Phe Ser Cys Cys 

690 695 700 

Phe Glu Phe Asn Asp Asp Asp Leu Ala Glu Ala Gly Val Asp Glu Asp 
705 710 715 720 

Glu Asp Leu Thr Met Cys Leu Met Ser Lys Phe Thr Ala Gin Arg Leu 

725 730 735 

Arg Pro Phe Tyr Arg Phe Leu Ser Pro Ala Phe Gin Glu Phe Leu Ala 

740 745 750 

Gly Met Arg Leu lie Glu Leu Leu Asp Ser Asp Arg Gin Glu His Gin 

755 760 765 

Asp Leu Gly Leu Tyr His Leu Lys Gin He Asn Ser Pro Met Met Thr 

770 775 780 

Val Ser Ala Tyr Asn Asn Phe Leu Asn Tyr Val Ser Ser Leu Pro Ser 
785 790 795 800 

Thr Lys Ala Gly Pro Lys lie Val Ser His Leu Leu His Leu Val Asp 

805 810 815 

Asn Lys Glu Ser Leu Glu Asn He Ser Glu Asn Asp Asp Tyr Leu Lys 

820 825 830 

His Gin Pro Glu He Ser Leu Gin Met Gin Leu Leu Arg Gly Leu Trp 

835 840 845 

Gin lie Cys Pro Gin Ala Tyr Phe Ser Met Val Ser Glu His Leu Leu 



(17) 



#^¥1 1-113444 



31 



32 



850 



855 



860 



Val Leu Ala Leu Lys Thr Ala Tyr Gin Ser Asn Thr Val Ala Ala Cys 
865 870 875 880 

Ser Pro Phe Val Leu Gin Phe Leu Gin Gly Arg Thr Leu Thr Leu Gly 

885 890 895 

Ala Leu Asn Leu Gin Tyr Phe Phe Asp His Pro Glu Ser Leu Ser Leu 

900 905 910 

Leu Arg Ser lie His Phe Pro lie Arg Gly Asn Lys Thr Ser Pro Arg 

915 920 925 

Ala His Phe Ser Val Leu Glu Thr Cys Phe Asp Lys Ser Gin Val Pro 

930 935 940 

Thr He Asp Gin Asp Tyr Ala Ser Ala Phe Glu Pro Met Asn Glu Trp 
945 950 955 960 

Glu Arg Asn Leu Ala Glu Lys Glu Asp Asn Val Lys Ser Tyr Met Asp 

965 970 975 

Met Gin Arg Arg Ala Ser Pro Asp Leu Ser Thr Gly Tyr Trp Lys Leu 

980 985 990 

Ser Pro Lys Gin Tyr Lys He Pro Cys Leu Glu Val Asp Val Asn Asp 

995 1000 1005 

He Asp Val Val Gly Gin Asp Met Leu Glu He Leu Met Thr Val Phe 

1010 1015 1020 

Ser Ala Ser Gin Arg He Glu Leu His Leu Asn His Ser Arg Gly Phe 
1025 1030 1035 1040 

He Glu Ser lie Arg Pro Ala Leu Glu Leu Ser Lys Ala Ser Val Thr 

1045 1050 1055 

Lys Cys Ser He Ser Lys Leu Glu Leu Ser Ala Ala Glu Gin Glu Leu 

1060 1065 1070 

Leu Leu Thr Leu Pro Ser Leu Glu Ser Leu Glu Val Ser Gly Thr He 

1075 1080 1085 

Gin Ser Gin Asp Gin He Phe Pro Asn Leu Asp Lys Phe Leu Cys Leu 

1090 1095 1100 

Lys Glu Leu Ser Val Asp Leu Glu Gly Asn He Asn Val Phe Ser Val 
1105 1110 1115 1120 

He Pro Glu Glu Phe Pro Asn Phe His His Met Glu Lys Leu Leu He 

1125 1130 1135 

Gin He Ser Ala Glu Tyr Asp Pro Ser Lys Leu Val Lys Leu He Gin 

1140 1145 1150 

Asn Ser Pro Asn Leu His Val Phe His Leu Lys Cys Asn Phe Phe Ser 

1155 1160 1165 

Asp Phe Gly Ser Leu Met Thr Met Leu Val Ser Cys Lys Lys Leu Thr 

1170 1175 1180 

Glu Tie Lys Phe Ser Asp Ser Phe Phe Gin Ala Val Pro Phe Val Ala 
1185 1190 1195 1200 

Ser Leu Pro Asn Phe He Ser Leu Lys He Leu Asn Leu Glu Gly Gin 

1205 1210 1215 

Gin Phe Pro Asp Glu Glu Thr Ser Glu Lys Phe Ala Tyr He Leu Gly 

1220 1225 1230 

Ser Leu Ser Asn Leu Glu Glu Leu He Leu Pro Thr Gly Asp Gly He 

1235 1240 1245 

Tyr Arg Val Ala Lys Leu He He Gin Gin Cys Gin Gin Leu His Cys 
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1250 1255 1260 

Leu Arg Val Leu Ser Phe Phe Lys Thr Leu Asn Asp Asp Ser Val Val 
1265 1270 1275 1280 

Glu He Gly Glu Leu Val Phe Gin Leu Ala Trp Lys Pro Val Val 
1285 1290 1295 



situ hybridization (Dl&MXJb 9 . (A) fiir^^y^ 
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